A methionine-choline-deficient diet elicits NASH in the immunodeficient mouse featuring a model for hepatic cell transplantation.
Non-alcoholic staetohepatitis (NASH) is associated with fat deposition in the liver favoring inflammatory processes and development of fibrosis, cirrhosis and finally hepatocellular cancer. In Western lifestyle countries, NASH has reached a 20% prevalence in the obese population with escalating tendency in the future. Very often, liver transplantation is the only therapeutic option. Recently, transplantation of hepatocyte-like cells differentiated from mesenchymal stem cells was suggested a feasible alternative to whole organ transplantation to ameliorate donor organ shortage. Hence, in the present work an animal model of NASH was established in immunodeficient mice to investigate the feasibility of human stem cell-derived hepatocyte-like cell transplantation. NASH was induced by feeding a methionine/choline-deficient diet (MCD-diet) for up to 5 weeks. Animals developed a fatty liver featuring fibrosis and elevation of the proinflammatory markers serum amyloid A (SAA) and tumor necrosis factor alpha (TNFα). Hepatic triglycerides were significantly increased as well as alanine aminotransferase demonstrating inflammation-linked hepatocyte damage. Elevation of αSMA mRNA and collagen I as well as liver architecture deterioation indicated massive fibrosis. Both short- and long-term post-transplantation human hepatocyte-like cells resided in the mouse host liver indicating parenchymal penetration and most likely functional engraftment. Hence, the NASH model in the immunodeficient mouse is the first to allow for the assessment of the therapeutic impact of human stem cell-derived hepatocyte transplantation.